Swimming exercise alleviates the symptoms of attention-deficit hyperactivity disorder in spontaneous hypertensive rats.
Attention-deficit hyperactivity disorder (ADHD) is a neurobehavioral disorder characterized by inattention, hyperactivity and impulsivity. In the present study, we investigated the effects of swimming exercise on the symptoms of ADHD in correlation with the expression levels of dopamine and the dopamine D2 receptor. Adult male spontaneous hypertensive rats (SHRs) were used as animal models of ADHD and Wistar-Kyoto rats were used as controls. The activity, impulsivity and levels of non-aggressive and aggressive behaviors in rats were measured. The short-term memory in the animal models of ADHD was assessed using an open-field test. The social interaction test, elevated plus maze test and step-through avoidance test were additionally performed. The expression levels of tyrosine hydroxylase (TH), which catalyzes the rate‑limiting step of dopamine synthesis, and the dopamine D2 receptor in the prefrontal cortex, substantia nigra and striatum were evaluated. The expression levels of TH and the dopamine D2 receptor were detected using immunohistochemistry and western blotting, respectively. In ADHD rats, the activity, impulsivity and levels of non-aggressive and aggressive behaviors were higher than that in control rats. By contrast, short-term memory in ADHD rats deteriorated. Swimming exercise suppressed hyperactivity, impulsivity and non-aggressive and aggressive behaviors, and alleviated the short-term memory impairment observed in ADHD rats. The expression levels of TH and the dopamine D2 receptor were decreased and increased in ADHD rats, respectively, when compared with control rats. Swimming exercise enhanced the expression of TH and suppressed the expression of the dopamine D2 receptor in ADHD rats. In the present study, swimming exercise improved the symptoms of ADHD by upregulating the expression of dopamine and downregulating the expression of the dopamine D2 receptor.